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(57) ABSTRACT

An 1mage forming apparatus includes an apparatus body, a
manual operating unit, at least a part of which being exposed
to an outside of the apparatus body and a part of which
included inside the apparatus body being exposed to the out-

side by manually operating from the outside, a condensation
part to which moist air in the apparatus body contacts to
dew-condense to a water droplet, and a recovery container
part containing the water droplet generated by the condensa-
tion part and being disposed on an 1inner surface of the manual
operating unit included 1nside the apparatus body.

13 Claims, 11 Drawing Sheets
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1
IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application 1s based on and claims priority
pursuant to 35 U.S.C. §119 to Japanese Patent Application
No. 2013-028926, filed on Feb. 18, 2013 1n the Japan Patent
Office, the entire disclosure of which 1s hereby incorporated
by reference herein.

BACKGROUND

1. Technical Field

Embodiments of the present invention relate to an 1image
forming apparatus functioning as a copier, a printer, a fac-
simile machine, or a multifunctional system having at least
two features of the copier, the printer, and the facsimile
machine.

2. Related Art

A fixing unit of a heat and pressure application method 1s
employed to image forming apparatuses. The fixing unit fixes
a toner 1image to a recording medium conveyed to a fixing nip
area provided therein by heating and fusing the toner image
held on the recording medium with application of heat and
pressure.

However, 1in the fixing unit during this fixing operation,
moisture contained 1n the recording medium evaporates due
to heat application. Heated steam dew-condenses on a con-
veying guide and/or a conveying roller, which produces water
droplet. In this case, the water droplet can adhere to the
recording medium. For example, 1f the stream generated by
the fixing umt dew-condenses on the conveying guide dis-
posed above the fixing unit, when a duplex printing 1s per-
tormed, the water droplet produced by dew-condensation on
the conveying guide adheres to the recording medium. Con-
sequently, the water droplet disorders a toner 1mage to be
transierred onto the back side of the recording medium,
resulting in 1mage formation failure such as a total or partial
loss of 1image data.

To address this problem, typical image forming appara-
tuses include a condensation occurrence part to intentionally
condense steam generated in the 1mage forming apparatus.
The condensation occurrence part 1s disposed at a position
different from a sheet conveying path to collect water droplet
produced 1n the condensation occurrence part to a recovery
container.

For example, Japanese Patent Application Publication No.
JP-2011-059483- A discloses a configuration including a con-
densation member to positively dew-condense moisture 1n
the air and a recovery container to collect or recover water
droplet produced with the condensation member 1n an adja-
cent area to a conveying path through which a recording
medium 1s conveyed. The condensation member has a slope
on which the condensed water droplet moves along with an
aid of gravity 1n a direction to separate from the conveying
path, so that the slope guides the water droplet to the recovery
container.

Japanese Patent Application Publication No. JP-HOS5-
035153-A discloses a configuration including a cover that 1s
disposed 1n a slanted manner. The slanted cover guides water
droplet produced by dew-condensation on an inner surface of
a cover of a fixing unit to a water droplet recovery portion (a
recessed part) formed on the cover.

Japanese Patent Application Publication No. JP-H11-
296008-A discloses a configuration including a frame that
covers a fixing unit from above. The frame 1s provided with a
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film thereon to condense steam or moisture, and also with a
dent or a recessed part thereon to store or contain water

droplet that falls from the film.

Japanese Patent No. JP-2664313-B (JP-H06-027844-A)

discloses a configuration including a partition frame having a
slanted surface and being disposed above a fixing and con-
veying device. The slanted surface of the partition guides
water droplet to a recovery container (a recessed part) of a
water droplet recovery member to recover and store the water
droplet therein. The water droplet recovery member 1s detach-
ably attached to a fixing umt housing, so that the recover
container can be cleaned.

As described above, with the configuration 1n which steam
1s dew-condensed 1n an 1image forming apparatus and water
droplet produced by dew-condensation 1s stored 1n a recovery
container, 1t 1s preferable that the water droplet contained 1n
the recovery container 1s removed to avoid spilling from the
recovery container when the recovery container 1s in a full
state.

However, 1n the above-described configurations, 1t 1s diili-
cult or bothersome for users or operators to remove the water
droplet from the recovery container and perform maintenance
work such as checking the state of the recovery container
from outside the image forming apparatus.

SUMMARY

At least one embodiment of the present invention provides
an 1mage forming apparatus including an apparatus body, a
manual operating unit, at least a part of which being exposed
to an outside of the apparatus body and a part of which
included 1nside the apparatus body being exposed to the out-
side by manually operating from the outside, a condensation
part to which moist air in the apparatus body contacts to
dew-condense to a water droplet, and a recovery container
part to contain the water droplet generated by the condensa-
tion part and be disposed on an mnner surface of the manual
operating unit included 1nside the apparatus body.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of
the advantages thereof will be obtained as the same becomes
better understood by reference to the following detailed
description when considered in connection with the accom-
panying drawings, wherein:

FIG. 1 1s a cross-sectional view 1llustrating a schematic
conflguration of an 1mage forming apparatus according to
Embodiment 1 of the present invention;

FIG. 2 1s a perspective view illustrating an external appear-
ance of the image forming apparatus of FIG. 1;

FIG. 3 1s a cross-sectional view 1llustrating a front upper
part of the image forming apparatus of FIG. 1;

FIG. 4 1s a cross-sectional view illustrating the front upper
part of the image forming apparatus along a line X-X of FIG.
3;

FIG. 5 1s a perspective view illustrating an external appear-
ance ol the image forming apparatus with a front cover
opened;

FIG. 6 1s a cross-sectional view illustrating the image form-
ing apparatus with the front cover opened at a given angle;

FIG. 71s across-sectional view illustrating the image form-
ing apparatus with the front cover fully opened;

FIG. 8 1s a diagram 1llustrating a position of a storage
container while the front cover 1s opening;

FIG. 91s a diagram illustrating the storage container having,
a water absorbing member;
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FIG. 10 1s a diagram 1llustrating an apparatus body includ-
ing an air-exhaust opening;

FI1G. 11 1s a diagram 1illustrating the apparatus body includ-
ing an air-exhaust fan;

FIG. 12 1s a perspective view 1llustrating an external
appearance ol an i1mage forming apparatus according to
Embodiments 2 and 3;

FIG. 13 1s a diagram 1llustrating an inside of the front cover
having a guide path to gumide water droplet to the storage
container according to Embodiment 2; and

FI1G. 14 1s a diagram 1llustrating an inside of the front cover
having a rib on a sidewall of the front cover to guide water
droplet along the r1b according to Embodiment 3.

DETAILED DESCRIPTION

It will be understood that 11 an element or layer 1s referred
to as being “on”, “against”, “connected to” or “coupled to”
another element or layer, then it can be directly on, against,
connected or coupled to the other element or layer, or inter-
vening elements or layers may be present. In contrast, 1f an
clement 1s referred to as being “directly on”, “directly con-
nected to” or “directly coupled to” another element or layer,
then there are no intervening elements or layers present. Like
numbers referred to like elements throughout. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed 1tems.

Spatially relative terms, such as “beneath”, “below”,
“lower”, “above”, “upper” and the like may be used herein for
case ol description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass difierent orientations of the
device 1n use or operation in addition to the ornentation
depicted 1n the figures. For example, 1f the device 1n the
figures 1s turned over, elements describes as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, term such as
“below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors herein interpreted accordingly.

Although the terms first, second, etc. may be used herein to
describe various elements, components, regions, layers and/
or sections, 1t should be understood that these elements, com-
ponents, regions, layer and/or sections should not be limited
by these terms. These terms are used to distinguish one ele-
ment, component, region, layer or section from another
region, layer or section. Thus, a first element, component,
region, layer or section discussed below could be termed a
second element, component, region, layer or section without
departing from the teachings of the present invention.

The terminology used herein 1s for describing particular
embodiments and 1s not intended to be limiting of exemplary
embodiments of the present mvention. As used herein, the
singular forms “a”, “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “includes™
and/or “including”, when used 1n this specification, specily
the presence of stated features, integers, steps, operations,
clements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

Descriptions are given, with reference to the accompany-
ing drawings, of examples, exemplary embodiments, modi-
fication of exemplary embodiments, etc., of an image forming

apparatus according to exemplary embodiments of the
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present invention. Flements having the same functions and
shapes are denoted by the same reference numerals through-
out the specification and redundant descriptions are omitted.
Elements that do not demand descriptions may be omitted
from the drawings as a matter of convenience. Reference
numerals of elements extracted from the patent publications
are 1n parentheses so as to be distinguished from those of
exemplary embodiments of the present invention.

The present mnvention 1s applicable to any image forming
apparatus, and 1s implemented 1n the most effective manner 1n
an electrophotographic 1image forming apparatus.

In describing preferred embodiments illustrated 1n the
drawings, specific terminology 1s employed for the sake of
clarity. However, the disclosure of the present invention is not
intended to be limited to the specific terminology so selected
and 1t 1s to be understood that each specific element includes
any and all technical equivalents that have the same function,
operate 1n a similar manner, and achieve a similar result.

Referring now to the drawings, wherein like reference
numerals designate 1dentical or corresponding parts through-
out the several views, preferred embodiments of the present
invention are described.

FIG. 1 illustrates a schematic configuration of an 1image
forming apparatus 1000 according to Embodiment 1 of the
present invention.

The 1image forming apparatus 1000 may be a copier, a
facsimile machine, a printer, a multifunction peripheral or a
multifunction printer (MEP) having at least one of copying,
printing, scanning, facsimile, and plotter functions, or the
like. According to Embodiment 1, the image forming appa-
ratus 1000 1s an electrophotographic color laser printer that
forms color and monochrome toner 1mages on recording
media by electrophotography.

Now, a description 1s given of the entire configuration and
functions of the image forming apparatus 1000 according to
Embodiment 1.

As 1llustrated 1n FIG. 1, the image forming apparatus 1000
includes an apparatus body 100. The apparatus body 100
includes four 1mage forming units 1Y, 1C, 1M, and 1K dis-
posed at the center part of the apparatus body 100. The image
forming units 1Y, 1C, 1M, and 1K form respective single
color images of yellow (Y), cyan (C), magenta (M), and black
(K), which are different from each other corresponding to
color separation of a color image. Elements and components
of the image forming units 1Y, 1C, 1M, and 1K are similar in
structure and functions, except that the respective single col-
ors are different from each other.

Heremafiter, the image forming units 1Y, 1C, 1M, and 1K
are also referred to as the image forming unit(s) 1.

Thei1mage forming unit 1 includes a photoconductor 2 (1.e.,
photoconductors 2Y, 2C, 2M, and 2K), a charger 3 (1.e.,
chargers 3Y, 3C, 3M, and 3K), an exposure unit 4 (i.€., €xpo-
sure units 4Y, 4C, 4M, and 4K), a development unit S (1.e.,
development units 5Y, 3C, 5SM, and 5K), and a toner cartridge
6 (1.c., toner cartridges 6Y, 6C, 6M, and 6K). The photocon-
ductor 2 functions as an image carrier. The charger 3 uni-
formly charges a surface of the photoconductor 2. The expo-
sure unit 4 forms an electrostatic latent image on the charged
surface of the photoconductor 2. The development unit 5
supplies toner to the electrostatic latent image formed on the
photoconductor 2 to develop 1nto a visible toner 1mage. The
toner cartridge 6 contains toner to be supplied to the devel-
opment unit 5. In Embodiment 1, the photoconductor 2, the
charger 3, and the development unit 3 are integrally provided
as a process unit that 1s detachably attachable to the apparatus

body 100.
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A transier unit 7 1s disposed below the image forming units
1Y, 1C, 1M, and 1K. The transfer unit 7 transfers the toner
image onto a recording medium. The transfer unit 7 includes
an intermediate transier belt 8, a primary roller 11 (1.e., pri-
mary rollers 11Y, 11C, 11M, and 11K), and a secondary roller
12. The mtermediate transier belt 8 1s a loop shaped body
functioning as an intermediate transfer member. The primary
roller 11 functions as a primary transier member and the
secondary roller 12 functions as a secondary transter member.

The intermediate transter belt 8 1s spanned around multiple
rollers 9 and 10. By driving one of the multiple rollers 9 and
10 to rotate, the intermediate transfer belt 8 endlessly rotates

in a direction indicated by arrow 1n FIG. 1.
The four primary rollers 11Y, 11C, 11M, and 11K are

disposed facing the photoconductors 2Y, 2C, 2M, and 2K of
the 1mage forming units 1Y, 1C, 1M, and 1K, respectively.
The primary roller 11 contacts or presses an inner circumier-
ential surface of the intermediate transier belt 8 at a position
facing the photoconductor 2 of the image forming unit 1
where a primary transfer nip area 1s formed. The primary
roller 11 1s connected to a power source, so that a given
amount of a direct current voltage (DC) and/or an alternating
current voltage (AC) 1s applied to the primary roller 11.

The secondary roller 12 contacts or presses an outer cir-
cumierential surface of the intermediate transier belt 8 at a
position facing one of multiple rollers supporting the inter-
mediate transfer belt 8 (1.e., the roller 9 1n FIG. 1) where a
secondary transier nip area 1s formed. Similar to the primary
roller 11, the secondary roller 12 1s connected to the power
source, so that a given amount of a direct current voltage (DC)
and/or an alternating current voltage (AC) 1s applied to the
secondary roller 12.

A belt cleaning umit 13 1s disposed on the outer circumier-
ential surface of the intermediate transier belt 8 to clean the
surface of the intermediate transfer belt 8.

Atalower part of the apparatus body 100, a sheet container
14 and a feed roller 15 are provided. The sheet container 14
functions as a recording media container to contain a stack of
recording media including a recording medium P. The feed
roller 15 feeds the recording medium P from the sheet con-
tainer 14. The recording medium P represents a thick paper, a
postcard, an envelope, a regular paper, a thin paper, a coated
paper, an art paper, a tracing paper, an overhead projector
(OHP) sheet, and an OHP film.

A sheet conveying path R1 is provided in the apparatus
body 100 to convey the recording medium P fed from the
sheet container 14 via the feed roller 15.

A registration roller pair 16 and a fixing umt 17 are dis-
posed along the sheet conveying path R1. The registration
roller pair 16 functions as a timing roller pair to convey the
recording medium P to the secondary transfer nip area at an
appropriate conveying time. The fixing umt 17 fixes an
unfused image transferred onto the recording medium P to the
recording medium P.

A sheet discharging roller pair 18 1s disposed at the end of
the sheet conveying path R1 to discharge the recording
medium P outside the apparatus body 100 of the image form-
ing apparatus 1000.

A sheet discharging tray 19 1s provided on top of the
apparatus body 100 to stack the discharged recording
medium P thereon.

The 1image forming apparatus 1000 according to Embodi-
ment 1 includes a sheet reverse conveying unit to reverse the
recording medium P for duplex printing and convey the
reversed recording medium P. Specifically, the sheet reverse
conveying unit includes a sheet reverse roller pair 20 and
multiple conveying roller pairs 21, 22, and 23. The sheet
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reverse roller pair 20 conveys the recording medium P 1n a
reverse direction that 1s opposite to the sheet conveying direc-
tion to a reverse path R2. The multiple conveying roller pairs
21, 22, and 23 convey the recording medium Pin the reverse
path R2. In Embodiment 1, one of the sheet discharging roller
pair 18 1s used as one of the sheet reverse roller pair 20.

A separator 24 1s disposed downstream from the fixing unit
17 1n the sheet conveying direction to change the sheet con-
veying path of the recording medium P. Pivoting the separator
24 selectively determines whether the recording medium P 1s
conveyed toward the sheet discharging roller pair or toward
the sheet reverse roller pair 20.

Next, a description 1s given of a series of 1mage forming
operations performed by the image forming apparatus 1000
according to Embodiment 1, with reference to FIG. 1.

When the image forming operations start, a drive unit
rotates the photoconductors 2 of the image forming umts 1
clockwise in FIG. 1, so that the charger 3 uniformly charges
the respective surfaces of the photoconductors 2 to a given
polarity. Based on image data transmitted from an image
reading device or an external computer, the exposure unit 4
emits light to 1rradiate the charged surfaces of the photocon-
ductors 2, so as to form respective electrostatic latent images
thereon. At this time, image data to be exposed to the respec-
tive surfaces of the photoconductors 2 are respective single
color 1images of a full color 1image separated into each color
data of yellow, cyan, magenta, and black. The development
units S supply respective color toners to the electrostatic
latent images on the respective surtaces of the photoconduc-
tors 2. With this action, the electrostatic latent 1images are
developed into respective visible toner 1images.

At the same time the 1mage forming operations start, the
intermediate transier belt 8 1s rotated 1n a direction indicated
by arrow 1n FIG. 1. Due to application of a constant voltage
that has an opposite polarity to a toner charge polarity or a
constant current control voltage, a transfer electric field 1s
generated 1n the primary nip area.

Thereatfter, as the photoconductors 2 rotate, when the
respective single color toner images formed on the photocon-
ductors 2 reach the respective primary transier nip areas, the
transter electric fields formed 1n the respective primary trans-
fer nip areas cause the toner images on the photoconductors 2
to be sequentially transterred and overlaid onto the interme-
diate transier belt 8. Thus, a full color toner image 1s formed
on the surface of the intermediate transier belt 8.

At the lower part of the apparatus body 100, the feed roller
15 rotates to feed the recording medium P from the sheet
container 14 to the sheet conveying path R1. The recording
medium P 1n the sheet conveying path R1 is stopped tempo-
rarily by the registration roller pair 16.

Then, the registration roller pair 16 resumes its rotation
alter a given time has elapsed. In synchronization with move-
ment of the toner image on the intermediate transier belt 8 to
arrive the secondary transier nip area, the recording medium
P 1s conveyed to the secondary transier nip area. At this time,
a transfer voltage having a polarity opposite to the toner
charge polarity of the toner image held on the intermediate
transier belt 8 1s applied to the secondary roller 12. Conse-
quently, a transter electric field 1s generated 1n the secondary
transier nip area. With the aid of the transfer electric field, the
toner 1image on the intermediate transfer belt 8 1s transierred
onto the recording medium P.

The belt cleanming unit 13 removes residual toner remaining,
on the surface of the intermediate transter belt 8 without being
transierred onto the recording medium P.

The recording medium P 1s then conveyed to the fixing unit
17. In the fixing unit 17, the toner image held on the recording,
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medium P 1s fixed to the recording medium P. Then, the
separator 24 disposed as 1llustrated with a solid line 1n FIG. 1
guides recording medium P to the discharging roller pair 18 to
be discharged therethrough to the sheet discharging tray 19.

When a duplex printing 1s performed, the separator 24 1s
moved to a position 1llustrated with a dashed line 1n FIG. 1 to
guide the recording medium P having the toner image on a
tront surface (one side) thereof to the sheet reverse roller pair
20. With the timing the trailing edge of the recording medium
P has not completely passed through the sheet reverse roller
pair 20, the sheet reverse roller pair 20 1s rotated to convey the
recording medium P to the reverse path R2.

The recording medium P that 1s sent to the reverse path R2
1s conveyed by the multiple conveying roller pairs 21, 22, and
23 to the sheet conveying path R1 again. Thereafter, similar to
a single side printing, a toner 1image 1s transferred onto and
fixed to a rear side of the recording medium P. Then, the
separator 24 that has been changed to the position illustrated
with the solid line 1n FIG. 1 guides the recording medium P to
the sheet discharging roller pair 18 to discharge the recording
medium to the sheet discharging tray 19.

The above-described image forming operations are to form
a tull color image on a recording medium. However, a mono-
chrome 1mage can be formed using any one of the image
forming units 1Y, 1C, 1M, and 1K or a two- or three-color
image can be formed using two or three of the image forming
units 1Y, 1C, 1M, and 1K.

FI1G. 2 1s a perspective view 1llustrating an external appear-
ance of the image forming apparatus 1000 according to
Embodiment 1.

As illustrated in FIG. 2, the image forming apparatus 1000
includes two types of cover units. Specifically, atop cover 101
and a front cover 102 are attached openably closed to the
apparatus body 100. The top cover 101 1s provided on top of
the apparatus body 100 and the front cover 102 that functions
as a manual operating unit 1s provided to a front side of the
apparatus body 100 of the image forming apparatus 1000.

The top cover 101 1s pivotably disposed about a rotation
shaft 103 extending 1n a horizontal direction at an upper part
of the top cover 101 connected to an upper rear part of the
apparatus body 100. By pivoting the top cover 101 about the
rotation shaft 103 1n a direction indicated by arrow A 1n FIG.
2, an upper portion of the apparatus body 100 can be opened,
thereby removing and replacing process units and toner car-
tridges easily.

The front cover 102 1s pivotably disposed about a rotation
shaft 104 extending in the horizontal direction at a lower part
thereol connected to a lower front part of the apparatus body
100. By pivoting the front cover 102 about the rotation shaft
104 in a direction indicated by arrow B in FIG. 2, a front
portion of the apparatus body 100 can be opened, thereby
removing jammed sheet in paper jam.

The sheet container 14 that 1s disposed at the lower portion
of the apparatus body 100 can slidably move 1n the horizontal
direction to be detachably attached to the apparatus body 100.
By removing the sheet container 14 from the apparatus body
100 1n a direction 1indicated by arrow C, recording media can
be replenished into the sheet container 14.

FIG. 3 1s a schematic cross-sectional view 1llustrating a
front upper part of the image forming apparatus 1000 accord-
ing to Embodiment 1.

As 1llustrated 1n FI1G. 3, the fixing unit 17 1s disposed at the
front side of the upper part of the apparatus body 100. This
fixing unit 17 employs a heat and pressure application method
and 1ncludes a fixing body 25 to be heated by a heat source
such as a heater, and a pressure body 26 to be pressed by the
fixing body 235. Therefore, when the fixing unit 17 fixes an
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unfused image held on the recording medium P to the record-
ing medium P, moisture included in the recording medium P
evaporates by heat applied by the fixing unit 17 to generate
stecam. In Embodiment 1, the steam generated in the fixing
unmit 17 moves upward as indicated by arrow D 1n FIG. 3. A
duplex sheet conveying guide 27 that functions as a recording
medium conveying guide 1s disposed inside the apparatus
body 100 at a destination of the steam to guide the recording
medium P in the duplex printing operation. Therefore, 1n a
case 1 which the steam dew-condenses on the duplex sheet
conveying guide 27, 1t 1s likely that water droplet produced on
the duplex sheet conveying guide 27 attaches to the duplex
printing operation.

In Embodiment 1, to reduce generation of water droplet as
a result ol dew-condensation on the duplex sheet conveying
guide 27, the duplex sheet conveying guide 27 includes a
slit-shaped through-opening 28 that penetrates therethrough
from the guide side surface (the lower surface) of the duplex
sheet conveying guide 27 to the back surface (the upper
surface) thereotf. Thus, by providing the through-opening 28
to the duplex sheet conveying guide 27, the steam can be
discharged upward 1n a direction indicated by arrow E 1n FIG.
3 via the through-opening 28. As a result, dew-condensation
onto the guide surface side of the duplex sheet conveying
guide 27 can be reduced.

FIG. 4 1s a cross-sectional view of the image forming
apparatus 1000, viewed along with an X-X line 1n FIG. 3.

As 1llustrated 1n FI1G. 4, the duplex sheet conveying guide
277 turther includes a planar guide plate 30 and multiple ribs
29. The multiple ribs 29 protrude toward the guide side sur-
face of the guide plate 30. The multiple ribs 29 are aligned
along a direction perpendicular to the sheet conveying direc-
tion, which 1s a left-to-right direction in FIG. 4, so that the
through-opening 28 extends between the multiple ribs 29 1n
the sheet conveying direction. In Embodiment 1, a width'Y of
the through-opening 28 1s formed to be the same or the sub-
stantially same as an interval V between the multiple ribs 29.
By thus forming the through-opening 28, little surfaces
between the multiple ribs 29 of the guide plate 30 are exposed,
and therefore occurrence of dew-condensation on the guide
plate 30 can be highly prevented.

Further, as illustrated 1n FIG. 3, a condensation part 31 1s
provided on the back side surface (the guide side surface or an
upper side surface) of the duplex sheet conveying guide 27 to
dew-condense moist air or steam to water droplet W 1n the
apparatus body 100 of the image forming apparatus 1000.
That 1s, when moist air contacts the condensation part 31,
dew-condensation occurs thereon to produce the water drop-
let W. The condensation part 31 1s a planar plate member
disposed facing the back surface of the duplex sheet convey-
ing guide 27 with a gap or clearance therebetween.

As described above, by providing the condensation part 31
on the back side of the duplex sheet conveying guide 27, the
steam that has passed through the through-opening 28 of the
duplex sheet conveying guide 27 contacts the condensation
part 31 to be dew-condensed to produce the water droplet W.

It 1s to be noted that steam to dew-condense on the conden-
sation part 31 1s not limited to the steam generated in the
fixing unit 17. For example, steam or moist air in the appara-
tus body 100 can be applied to dew-condensation.

Further, a guide 32 1s disposed on the side of the back side
surface (the upper side surface) of the duplex sheet conveying
guide 27 to guide the water droplet W produced on the con-
densation part 31 to a given direction. Specifically, the guide
32 has a sloped surface part 33 that slopes down from the
condensation part 31 to the front side of the apparatus body
100. The sloped surface part 33 has two sloped surfaces 33a
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and 335 having respective angles of inclination different from
cach other. Specifically, the sloped surface part 33 has a first
sloped surface 33a and a second sloped surface 335. The first
sloped surface 33q 1s formed on an upper part thereof and has
an angle of iclination with respect to a horizontal direction.
The second sloped surface 3356 1s formed on a lower part
thereol and has a smaller angle of inclination than the first
sloped surface 33a with respect to the horizontal direction.

By including the guide 32 having the above-described
structure, the water droplet W produced on the condensation
part 31 1s guided with the aid of gravity along the sloped
surface part 33 1n a direction indicated by arrow F 1n FIG. 3.

A recovery container part 34 1s disposed below a portion to
which the water droplet W 1s guided (below a lower end of the
sloped surface part 33) to store or contain the guided water
droplet W. The recovery container part 34 has a recess shape
having a top opening so as to recerve the water droplet W that
falls from the end portion of the guide 32 (the lower end of the
sloped surface part 33).

FIG. 51s a perspective view illustrating an external appear-
ance of the image forming apparatus 1000 with the front
cover 102 opened. FIG. 6 1s a cross-sectional view 1llustrating
the 1image forming apparatus 1000 with the front cover 102
opened at a certain angle. FIG. 7 1s a cross-sectional view
illustrating the 1mage forming apparatus 1000 with the front
cover 102 fully opened.

As 1llustrated 1n FIGS. 5 through 7, the image forming
apparatus 1000 according to Embodiment 1 includes the
recovery container part 34 on an inner surface side of the front
cover 102, which 1s a part included inside the apparatus body
100). By including the recovery container part 34 on the inner
surface side of the front cover 102, when the front cover 102
1s opened, the recovery container part 34 can be exposed to
the outside. By contrast, when the front cover 102 1s closed,
the recovery container part 34 can be stored inside the appa-
ratus body 100. With this configuration, maintenance work of
the recovery container part 34 such as cleaning, removing the
stored water droplet W, or checking whether or not the water
droplet W 1s contained can be performed easily.

In a case where the recovery container part 34 1s disposed
on the front cover 102, when the front cover 102 1s opened
with the water droplet W fully stored 1n the recovery container
part 34, the stored water droplet W can spill from the recovery
container part 34 due to vibration and/or inertia caused by
opening/closing the front cover 102. Further, in a case where
the front cover 102 pivots forward/upward about the rotation
shaft 104 that 1s disposed at the lower end of the front cover
102 as described in Embodiment 1. as the front cover 102
opens, the water droplet W 1n the recovery container part 34
can drop 1n a direction in which the front cover 102 opens, as
illustrated in FIG. 8.

To address this inconvenience, the recovery container part
34 according to Embodiment 1 includes multiple recovery
containers 34a, 34b, and 34c¢ aligned 1n an open/close direc-
tion of the front cover 102. With this configuration, even if the
water droplet W stored in a recovery container of the recovery
container part 34 spills due to vibration and/or 1nertia caused
by opening/closing the front cover 102, another recovery
container arranged adjacent to the recovery container can
receive the spilled water droplet W, so that the water droplet
W can be reduced or prevented from falling 1n the apparatus
body 100 or onto the front cover 102.

Further, among the multiple recovery containers 34a, 345,
and 34¢ of the recovery container part 34 of Embodiment 1, a
first recovery container 34a that i1s disposed at the extreme
upstream side 1n an opening direction of the front cover 102 1s
selected as a container to which the water droplet W 1s guided,
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as 1llustrated 1n FI1G. 3. According to this configuration, even
i the water droplet W spills from the first recovery container
34a, an amount of spilled water droplet W can be recerved by
a second recovery container 345 or a third recovery container
34¢ disposed downstream from the first recovery container
34a 1n the opening direction of the front cover 102.

Further, in Embodiment 1, sidewalls 354 and 3554 are dis-
posed adjacent to each other to function as partitions to sepa-
rate the recovery containers 34a, 34b, and 34c¢. The sidewall
3556 1s disposed downstream from the sidewall 35a 1n the
opening direction of the front cover 102. A height H2 of the
sidewall 35b 1s set greater than a height H1 of the sidewall
33a, as 1llustrated 1n FIG. 8. This structure can easily cause
the second recovery container 345 to recerve the water droplet
W that can fall from the first recovery container 34q when the
front cover 102 1s moved to open.

Further, in Embodiment 1, a sidewall 35¢ can be provided
at an extreme downstream side 1n a closing direction of the
front cover 102. To avoid dropping the water droplet W 1n the
first recovery container 34a inside the apparatus body 100
when the front cover 102 1s closed, a height H3 of the sidewall
35c 15 set greater than the heights H1 and H2 of the sidewalls
35a and 35b disposed upstream from the sidewall 335¢, as
illustrated in FIG. 8.

As described above 1n Embodiment 1, by aligning the first
recovery container 34a, the second recovery container 345,
and the third recovery container 34¢ 1n the open/close direc-
tion of the front cover 102 and by setting the heights of the
sidewalls 35a, 355, and 35¢ as described above, the water
droplet W can be reduced or prevented from spilling from the
recovery container part 34 when the front cover 102 1s opened
or closed.

Further, in Embodiment 1, the front cover 102 1s disposed
to be substantially flat or parallel in a horizontal direction
when the front cover 102 1s fully opened, as 1llustrated 1n FIG.
7. However, the configuration of the front cover 102 1s not
limited thereto. For example, the front cover 102 can be
stopped and held at a certain angle by a stopper or the like
betore the front cover 102 fully opens. Specifically, the front
cover 102 1s held open at a full opening position with the
upper end of the front cover 102 opened upward or at a certain
angle from the horizontal direction, as 1llustrated 1in FIG. 8.
With this configuration, the leading ends of the sidewalls 354a
and 355 separating the recovery containers 34a, 34b, and 34c¢
are held to direct upwardly from the horizontal direction, and
therefore spill of the water droplet W from the recovery
containers 34a and 34b can be prevented.

Further, by providing a water absorbing member 36 1n the
first recovery container 34a as illustrated 1n FIG. 9, the water
absorbing member 36 can keep the water droplet W therein.
Consequently, this configuration can further prevent spill of
the water droplet W from the first recovery container 34a
when the front cover 102 1s opened or closed.

The water absorbing member 36 can be a sponge foam that
has high moisture retention and can easily dehydrate by
squeezing, thereby enhancing maintenance ability. Further,
the water absorbing member 36 can be a disposable paper
member to facilitate maintenance work.

Further, as illustrated in FIG. 10, an air-exhaust port 37 1s
disposed on an upper part of the front cover 102 penetrating
from 1nside to outside of the front cover 102, so that an airflow
path 38 can be formed 1n a manner extending from the recov-
ery container part 34 to the outside of the apparatus body 100
to communicate the recovery container part 34 and the out-
side of the apparatus body 100 therethrough. With this con-
figuration, when the water droplet W contained in the recov-
ery container part 34 evaporates again, the steam generated by




US 9,025,991 B2

11

the evaporation can be exhausted from the air-exhaust port 37
via the airtlow path 38 using natural convection. Therefore,
evaporation of the water droplet W 1n the recovery container
part 34 can be facilitated, thereby reducing frequency of
maintenance work of the recovery container part 34.

Further, as 1llustrated 1n FIG. 11, a fan 39 can be disposed
in a vicinity of the air-exhaust port 37. The fan 39 functions as
an airtlow generator to positively generate airtflow 1n the air-
tlow path 38 from the recovery container part 34 to the outside
of the apparatus body 100. With this configuration, evapora-
tion of the water droplet W in the recovery container part 34
can be facilitated further. The fan 39 can be dedicated to the
airtlow from the air-exhaust port 37. However, by commonly
using a different fan for another purpose, a reduction in cost
can be achieved.

Further, evaporation of the water droplet W 1n the recovery
container part 34 can be facilitated by performing machining
with surface roughness to the inner surface of the recovery
container part 34 or by disposing the recovery container part
34 1n the vicinity of the fixing unit 17 to use heat generate
from the fixing unit 17.

Next, a description 1s given of an 1mage forming apparatus
1000A according to Embodiment 2 with reference to FIGS.
12 and 13. Elements or components of the image forming
apparatus 1000A according to Embodiment 2 may be denoted
by the same reference numerals as those of the image forming,
apparatus 1000 according to Embodiment 1 and the descrip-
tions thereof are omitted or summarized.

As 1illustrated in FIG. 12, the image forming apparatus
1000A accordingto E

Embodiment 2 includes a sheet container
14 A that has a recovery container part 34A to store water
droplet therein. Specifically, the sheet container 14A 1n
Embodiment 2 can also function as a manual operating unait.
By pulling out or removing the sheet container 14A, the
recovery container part 34A can be exposed to the outside,
thereby facilitating maintenance work of the recovery con-
tainer part 34 A.

FIG. 13 1s a diagram 1llustrating the inner side of a front
cover 102A (on the side of the apparatus body 100) of the
image forming apparatus 1000A 1ndicating a guide path to

guide the water droplet to the recovery container part 34A.

The front cover 102 A 1includes receivers 41, a sidewall 42,
an air-exhaust port 43, and a water inlet 44. Similar to
Embodiment 1, the sheet container 14A according to
Embodiment 2 has a configuration 1in which steam 1s dew-
condensed on the condensation part 31 disposed at the upper
front position of the apparatus body 100 to produce the water
droplet. The water droplet 1s received by the receivers 41
provided on the upper part of the front cover 102A via the
guide 32. The air-exhaust port 43 1s formed on the sidewall 42
that forms the recervers 41. The water droplet 1n the receivers
41 1s discharged through the air-exhaust port 43.

The sidewall 42 extends 1n a direction from the upper part
to a lower part of the front cover 102A, so that the water
droplet discharged through the air-exhaust port 43 1s guided
along the sidewall 42 with the aid of gravity downwardly 1n a
direction indicated by arrow G in FIG. 13. Then, the water
droplet 1s further guided from the water inlet 44 disposed at
the lower part of the front cover 102A to the recovery con-
tainer part 34 A of the sheet container 14A.

Further, a description 1s given of an 1mage forming appa-
ratus 1000B according to Embodiment 3 with reference to
FIGS. 12 and 14. Elements or components of the image
tforming apparatus 1000B according to Embodiment 3 may be
denoted by the same reference numerals as those of the image
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forming apparatuses 1000 and 1000A according to Embodi-
ments 1 and 2, and the descriptions thereof are omitted or
summarized.

FIG. 14 1s a diagram illustrating the inner side of a front
cover 102A of the image forming apparatus 1000B having a
rib 40 on the sidewall 42 of the front cover 102B to guide
water droplet along the rib 40 according to Embodiment 3.

As 1llustrated in FI1G. 14, the r1b 40 functioning as a guide
extending from the air-exhaust port 43 to the water inlet 44 on
the sidewall 42 can be provided to the front cover 102B, so as
to guide the water droplet to the water inlet 44 along the rib
40.

Further, as 1llustrated 1n FIG. 12, the image forming appa-
ratus 1000B according to Embodiment 3 includes the sheet
container 14 A that can also function as a manual operating
unit. Similar to Embodiment 3, by pulling out or removing the
sheet container 14 A of the image forming apparatus 10008,
the recovery container part 34 A can be exposed to the outside,
thereby facilitating maintenance work of the recovery con-
tainer part 34A.

Although particular embodiments have been described
herein, 1t will be appreciated that the invention 1s not limited
thereto and that various modifications and additions thereto
may be made without departing from the scope of the mnven-
tion.

In the above-described embodiments, the recovery con-
taimner part (34, 34A) 1s disposed on the front cover (102,
102A, 102B) or the sheet container (14, 14A). However, the
configurations according to Embodiments 1, 2, and 3 are not
limited to the present invention. For example, the recovery
container part (34, 34A) can be disposed on the top cover 101
illustrated 1n FIG. 2 or a different member or unit that can
open/close, be removed/inserted, or be detached/attached
with respect to the apparatus body 100. Specifically, 1n the
manual operating unit (1.¢., the front cover 102, 102A, 102B)
having the configurations according to Embodiments 1, 2,
and 3, at least a part of the recovery container part (34, 34A)
1s exposed to the outside of the apparatus body and a part of
the manual operating unit that 1s included inside the apparatus
body can be exposed to the outside by manually operating
from the outside.

By disposing the recovery container part at the part of the
manual operating unmit included 1nside the apparatus body, the
recovery container part disposed on the manual operating unit
can be exposed to the outside the apparatus body and facilitate
maintenance work thereolf. Since the maintenance work of the
recovery container part can be facilitated, workload of a user
or an operator can he reduced, thereby achieving a highly
operable image forming apparatus.

The above-described embodiments are illustrative and do
not limit the present invention. Thus, numerous additional
modifications and variations are possible 1n light of the above
teachings. For example, elements at least one of features of
different illustrative and exemplary embodiments herein may
be combined with each other at least one of substituted for
cach other within the scope of this disclosure and appended
claims. Further, features of components of the embodiments,
such as the number, the position, and the shape are not limited
the embodiments and thus may be preferably set. It 1s there-
fore to be understood that within the scope of the appended
claims, the disclosure of the present invention may be prac-
ticed otherwise than as specifically described herein.

What 1s claimed 1s:

1. An image forming apparatus comprising:

an apparatus body;

a manual operating unit, at least a part of which being

exposed to an outside of the apparatus body and a part of
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which included inside the apparatus body being exposed
to the outside by manually operating from the outside;

a condensation part to which moist air 1n the apparatus

body contacts to dew-condense to a water droplet; and

a recovery container part to contain the water droplet gen-

erated by the condensation part,

wherein the recovery container part 1s disposed on an 1nner

surface of the manual operating unit included 1nside the
apparatus body.

2. The 1mage forming apparatus according to claim 1,
wherein the manual operating unit 1s a cover unit pivotably
disposed and openably closed with respect to the apparatus
body.

3. The mmage forming apparatus according to claim 2,
wherein the cover umt 1s provided to a front side of the
apparatus body.

4. The image forming apparatus according to claim 2,
wherein the cover unit comprises a rotation shaft extending in
a horizontal direction, about which the cover unit pivots and
1s openably closed,

wherein the recovery container part includes multiple

recovery containers aligned in an open/close direction of
the cover unit.

5. The mmage forming apparatus according to claim 4,
wherein the recovery container part comprises

multiple recovery containers; and

multiple sidewalls to partition the multiple recovery con-

tainers,

wherein a height of an extreme downstream sidewall of the

multiple sidewalls 1n a closing direction of the cover unit
1s set to be greater than a height of a different upstream
stdewall of the multiple sidewalls disposed upstream
from the extreme downstream sidewall 1n the closing
direction of the cover unat.

6. The 1mage forming apparatus according to claim 4,
wherein the recovery container part comprises

multiple recovery containers; and

multiple sidewalls to partition the multiple recovery con-

tainers,

wherein each leading end of the multiple sidewalls 1s held

to direct upwardly from the horizontal direction with the
cover unit being held open at a full opening position.

7. The 1mage forming apparatus according to claim 4,
turther comprising a guide to guide the water droplet gener-
ated on the condensation part to the recovery container part,
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wherein an upper part of the cover unit opens and closes
while a lower part of the cover unit pivots about the
rotation shatft,

wherein the guide guides the water droplet to a first recov-
ery container disposed at an extreme upstream side
among the multiple recovery containers in an opening
direction of the cover unat.

8. The image forming apparatus according to claim 7,

wherein the recovery container part comprises

multiple recovery containers; and

multiple sidewalls to partition the multiple recovery con-
tainers,

wherein a height of a downstream sidewall of the multiple
stdewalls disposed at a downstream side 1n the opening
direction of the cover umt 1s set to be greater than a
height of an upstream sidewall of the multiple sidewalls
disposed upstream from the downstream sidewall 1n the
opening direction of the cover unit.

9. The image forming apparatus according to claim 1,

further comprising:

a recording medium conveying guide disposed inside the
apparatus body and having a guide side surface and a
back side surface; and

a through-opening through which the recording medium
conveying guide 1s penetrated from the guide side sur-
face to the back side surtace,

wherein the condensation part 1s provided on the back side
surface of the recording medium conveying guide.

10. The image forming apparatus according to claim 1,
wherein the recovery container part includes a water absorb-
ing member therein.

11. The image forming apparatus according to claim 1,
wherein the apparatus body comprises an airtlow path extend-
ing from the recovery container part to the outside of the
apparatus body to communicate the recovery container part
and the outside of the apparatus body therethrough.

12. The image forming apparatus according to claim 11,
turther comprising an airflow generator to generate airtlow 1n
the airflow path from the recovery container part to the out-
side of the apparatus body.

13. The image forming apparatus according to claim 1,
wherein the manual operating unit corresponds to a recording
media container disposed removably 1nserted with respect to
the apparatus body.
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